Objectives: Provision of smoking-cessation treatment is limited in office-based buprenorphine maintenance treatment (BMT) settings. This study describes smoking and smoking-cessation behaviors among patients receiving office-based BMT. Methods: Cross-sectional study of patients receiving office-based BMT at a community health center in the Bronx, NY. We interviewed patients assessing sociodemographic, and substance use and tobacco use characteristics, including methods used for smoking cessation. We reported simple frequencies and explored associations of BMT characteristics with smoking behaviors. Results: Of 68 patients, 87.7% were current cigarette smokers, 7.9% were former smokers, and 4.4% had never smoked. Of lifetime smokers, 83.1% reported at least 1 prior quit attempt, and 78.5% had used medication (75.4% used nicotine replacement therapy, 29.2% varenicline, and 9.2% bupropion). Ten patients (15.4%) reported using electronic cigarettes to try to quit smoking. Stopping ''cold turkey'' (40.0%) and gradually decreasing the number of cigarettes smoked (32.3%) were nonpharmacological methods of quitting tried most often. Use of behavioral support, including stopsmoking programs and counseling, was low. Higher dose and longer duration of BMT was associated with greater smoking frequency. Conclusions: Patients receiving BMT have a high prevalence of cigarette smoking, though most have tried to quit, and have prior experience with pharmacotherapy for smoking cessation. Efforts to optimize smoking-cessation treatments among BMT patients are needed.
T obacco use has declined over the past 50 years, but high rates of smoking persist among individuals with opioid use disorders (OUDs). Among patients receiving methadone maintenance treatment (MMT), tobacco use ranges from 77% to 92% (Clemmey et al., 1997; Richter et al., 2001; Nahvi et al., 2006) , whereas estimates among patients in buprenorphine maintenance treatment (BMT) fall between 66% and 93% (Pajusco et al., 2012; Chisolm et al., 2013; Nahvi et al., 2014) . These rates far exceed the population-wide prevalence of 15% (Jamal et al., 2016) . In addition, research shows increased risk of relapse to substance use disorder and high tobacco-related mortality among smokers with substance use disorder (Hser et al., 1994; Hurt et al., 1996; Weinberger et al., 2017) .
Without evidence-based treatment, tobacco-cessation rates among patients receiving treatment for OUD are negligible (Reid et al., 2008) . Tobacco cessation treatments have modest efficacy among patients in MMT (Miller and Sigmon, 2015) , but only 1 trial has tested their effects among patients in buprenorphine treatment (Mooney et al., 2008) . Though some studies have described tobacco use characteristics among BMT patients (Pajusco et al., 2012; Chisolm et al., 2013) , none to date have described smoking-cessation treatment experience in this group. With a shorter duration of substance use disorders than their MMT counterparts (Sullivan et al., 2005) , it is possible that evidence-based cessation treatments could have greater efficacy among BMT patients. Unlike MMT, office-based BMT can be delivered in the context of primary care, and therefore provides a unique opportunity to provide tobacco-cessation treatment. Despite the potential treatment benefits, the primary care treatment infrastructure and the large number of BMT patients who are smokers, a previous study found that assessment of tobacco use and provision of smoking-cessation treatment in officebased BMT are limited (Nahvi et al., 2014) . However, that retrospective analysis of medical records did not allow assessment of patients' experiences with the full range of potential smoking cessation methods.
Understanding BMT patients' smoking and smoking cessation behaviors can guide cessation interventions in the
METHODS
We conducted a cross-sectional study of persons with OUD receiving office-based BMT at an urban community health center to examine smoking and smoking-cessation methods. The affiliated Institutional Review Board approved this study, and all patients provided informed consent.
Setting
We interviewed patients with OUD receiving BMT in a Bronx, New York community health center. Briefly, the BMT program includes 9 general internists who work closely with a clinical pharmacist to provide BMT in the context of primary care (Cunningham et al., 2008) . Counseling on tobacco use is provided as part of routine clinical care at the health center, but the BMT program has no specific policies on the provision of smoking-cessation treatment. In a prior study in this setting, we found that 17% of smokers were prescribed cessation medication (Nahvi et al., 2014) .
Sample
Patients were eligible if they were: !18 years old; currently receiving BMT in the community health center; and fluent in English or Spanish. Because this was an unfunded project, our resources were limited, and thus recruitment was limited to January to June 2013. Over this period, all BMT patients were invited by their BMT provider to participate in a research study about BMT, and referred to the study coordinator.
Data Collection and Measures
Interviews were conducted using computer-assisted self-interview technology in English or Spanish. Questions were displayed on a computer screen while an audio recording of the question was played, and subjects entered responses directly on the computer. Subjects were compensated with $15. We collected data on demographic characteristics, substance use, buprenorphine dose and duration of treatment, nicotine dependence, past smoking cessation attempts, and interest in quitting smoking.
Substance use information was collected using the Addiction Severity Index (McLellan et al., 1992) , including whether patients had used marijuana, cocaine, heroin, methadone, or other opiates in the previous 30 days (active substance use) and in their lifetime. We used the Alcohol Use Disorders Identification Test (AUDIT-C) to collect data about alcohol consumption; an AUDIT-C score of 4 or higher in men, and 3 or higher in women identified patients with hazardous alcohol use (Bradley et al., 2007) .
Patients reported lifetime cigarette smoking, current cigarette smoking, and frequency and duration of past quit attempts. We identified prior quit attempts by asking current and former smokers if they had ever stopped smoking cigarettes for at least 1 day, to quit smoking. Current and former smokers were asked which pharmacologic and nonpharmacologic methods they had ever used for smoking cessation.
For patients who reported currently smoking cigarettes, we determined time to first daily cigarette and nicotine dependence using the Fagerström Test of Nicotine Dependence (FTND). FTND scores of 6 or higher were classified as high nicotine dependence (Heatherton et al., 1991) . Readiness to quit, importance of quitting, and confidence in ability to quit were assessed using 10-point scales (Biener and Abrams, 1991) .
Analysis
We described subjects' sociodemographic characteristics, history of substance use, history of cigarette smoking, and smoking cessation; we used simple frequencies for categorical variables, and means or medians for continuous variables with normal and non-normal distributions, respectively. In exploratory analyses, we examined the association between buprenorphine dose and duration of BMT, and smoking and smoking cessation behaviors, using MannWhitney U tests, 1-way analysis of variance (ANOVA), and logistic regression, as appropriate. Analyses were conducted in STATA v.11 (College Station, TX).
RESULTS
All 73 BMT patients who had clinic visits during the study period were referred to the study; 70 (95.9%) enrolled and 68 (93.1%) completed the survey. The 3 patients who declined participation reported time constraints. Two participants initiated but did not complete the survey, 1 due to technical difficulties and 1 due to time constraints.
Of the 68 subjects with complete survey data, mean age was 48.6 years, and most were male (69.1%), Hispanic (67.6%), or non-Hispanic black (23.5%), and had a high school diploma or equivalent (55.9%). The median length of time receiving office-based BMT was 36.5 months (interquartile range [IQR] 20.2, 53.2), and the median dose of buprenorphine/naloxone was 24/6 mg. Approximately onehalf (48.5%) of patients reported active drug use; current heroin (22.1%), marijuana (20.6%), and cocaine (17.6%) use were reported most commonly (Table 1) .
The majority of patients (87.7%) currently smoked cigarettes, 7.9% were former smokers, and 4.4% never smoked. Of current smokers, 81.5% smoked menthol cigarettes. The median FTND score was 5 (IQR 3, 6), and more than half of current smokers (54.3%) had high nicotine dependence. Half of current smokers (50.9%) reported smoking their first cigarette within 5 minutes of waking. On a 10-point scale, patients attributed a median score of 9 (IQR 7, 10) to the importance of quitting smoking, and a median score of 6 (IQR 4, 8) to confidence in their ability to quit. The median score on the contemplation ladder was 6 (IQR 4, 8), which corresponds to interest in quitting in the next 6 months.
Of lifetime smokers, 83.1% reported at least 1 prior quit attempt and 78.5% reported using medication to try to quit; 75.4% had used 1 or more forms of nicotine replacement therapy (NRT), 29.2% used varenicline, and 9.2% used bupropion. Of those using NRT, nicotine patch (63.1%) and gum (47.7%) were used most frequently. Ten patients (15.4%) reported using electronic cigarettes to try to quit smoking. Stopping ''cold turkey'' and gradually decreasing the number of cigarettes smoked in a day were the nonpharmacological methods of quitting tried most often, by 40.0% and 32.3% of patients, respectively. Twelve per cent of patients attended a stop smoking clinic or program. Few patients used one-on-one counseling (6.2%) or a telephone quit line (1.2%) for smoking cessation.
More frequent smoking was significantly associated with higher BMT dose and longer BMT duration. Specifically, daily (vs nondaily) smokers had higher median BMT dose (24/6 vs 16/4 mg; P < 0.05), and longer median duration of BMT (32.9 vs 26.5 months; P < 0.05).
DISCUSSION
Among patients receiving office-based BMT in a Bronx community health center, 95.6% were current or former cigarette smokers. More than three-quarters had tried to quit; most had used pharmacotherapy for smoking cessation, but few had quit successfully.
These findings extend the limited research that has examined smoking and smoking cessation behaviors among patients with OUD receiving BMT. Prior studies have described cigarettes smoked per day and nicotine dependence among smokers with OUD treated with buprenorphine (Mooney et al., 2008; Patrick et al., 2014) , or compared tobacco use characteristics of buprenorphine and methadone-treated patients (Pajusco et al., 2012; Chisolm et al., 2013) . In these studies, like ours, patients had moderate to high levels of nicotine dependence. None of these studies described smoking-cessation treatment experience among BMT patients. While studies have examined smoking-cessation treatment experience within MMT settings, to our knowledge, this is the first study to examine BMT patients' experiences with a broad array of smoking-cessation methods. As office-based BMT continues to expand and is optimally positioned to address smoking cessation, and with the majority of BMT patients currently smoking, it is important to first understand BMT patients' smoking-cessation behaviors, which can then inform smoking-cessation interventions.
Given that patients receiving office-based BMT tend to have better occupational functioning than patients receiving MMT (Sullivan et al., 2005) , we hoped to see higher rates of smoking cessation in our sample of BMT patients than in previous reports of MMT patients. Although 83.1% of smokers in our sample had tried to quit, and most attributed high importance to smoking cessation, the quit ratio (per cent of ever smokers who have quit) was only 12.3%. This quit ratio is consistent with findings among MMT patients (Richter et al., 2001) , and markedly lower than the 55% quit ratio in the general US population (Agaku et al., 2014 ). In addition, many patients who had not quit successfully had used evidence-based treatment in the past. The disparity between the number who had tried to quit smoking and the number who had quit successfully highlights the need to optimize smoking cessation treatment strategies in the setting of officebased BMT.
Our findings suggest multiple potential challenges to cessation that may explain this low quit ratio. First, nicotine dependence was high. Second, the majority of smokers used menthol cigarettes, which is associated with lower rates of cessation than non-menthol cigarettes (Smith et al., 2014) . Finally, buprenorphine dose and length of BMT were higher among daily smokers compared to nondaily smokers. This is consistent with findings that suggest interaction between opioid agonist treatment and nicotine dependence among smokers with opioid use disorder (Richter et al., 2007; Elkader et al., 2009; Patrick et al., 2014) , which may require attention in design of future interventions. This low quit ratio is even more concerning, given the well-documented gaps in the provision of evidence-based smoking cessation treatments and general lack of treatment provision in opioid treatment settings (Friedmann et al., 2008; Knudsen et al., 2010; Hunt et al., 2012; Nahvi et al., 2014) . Thus, interventions to improve treatment provision at the systems level, and also to employ a more aggressive treatment approach at the patient level, are necessary. Our findings of high rates of tobacco use despite prior pharmacotherapy experience, and very limited utilization of behavioral treatments, suggest 2 intervention targets-optimizing pharmacotherapy effects and increasing provision of behavioral treatments.
This study has limitations. Our results are based on a small convenience sample of patients receiving BMT at 1 urban community health center, limiting generalizability of our results. All data were by self-report, and data regarding duration, dose, and method of obtaining pharmacotherapy were unavailable. Though we identified few patients who had used behavioral support for smoking cessation, data regarding barriers to accessing behavioral support, and receipt of smoking cessation counseling in the BMT setting were unavailable. Finally, we did not collect data on patients' interest in specific smoking-cessation treatments.
CONCLUSIONS
In summary, patients receiving office-based BMT have a high prevalence of cigarette smoking, despite most patients having tried to quit and attributing importance to smoking cessation. Smokers receiving office-based BMT have considerable prior experience with pharmacotherapy for smoking cessation, but limited utilization of behavioral treatments. Improved strategies are necessary to optimize smoking cessation treatment and success with evidence-based treatment among smokers receiving office-based BMT.
